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THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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earned patent term adjustment. See 37 CFR 1.704(b). 
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application from the International Bureau (PCT Rule 17.2(a)). 
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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

3. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sato et al. 
(US 2004/0106292 A1 ) in view of Applicant's admitted prior art. 

Regarding claim 1, Sato et al. teaches a method of producing semiconductor 
devices, comprising the steps of: 

forming an etching resistive mask (consider the oxide film 2 and the nitride film 3) 
over a semiconductor substrate (1) (see fig. 2); 
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etching said semiconductor substrate through an opening (5) in said etching 
resistive mask to form a device isolation trench (6a) (see figs. 5-7); 

forming a coat of a silazane perhydride polymer solution ("polysilazane" 6c) 1 over 
said semiconductor substrate having said device isolation trench formed therein (see 
figs 10-1 1 and line 16 of paragraph [0055]); 

modifying the silazane perhydride polymer solution into a film of silicon oxide 
(see lines 18-19 of paragraph [0055]: "The coating film 6c is made of silicon oxide..."); 

removing said film of the silicon oxide (6c) leaving a residue inside said device 
isolation trench (see figs. 12-13 and lines 5-8 of paragraph [0056]); and 

heating (thermal processing) said silicon oxide left in said device isolation trench 
for densification (see lines 8-12 of paragraph [0056]). 

However, Sato et al. fails to teach the steps of vaporizing a solvent from said 
coat and subjecting said coat to chemical reaction. Applicant teaches that it is well 
known in the art to modify the silazane perhydride polymer solution into a film of silicon 
oxide prior to densification by vaporizing a solvent from said coat and then, subjecting 
said coat to chemical reaction (see page 1 , lines 30-31 and 33-36). 

Applicant's admitted prior art and Sato et al. are analogous art because they are 
from the same field of endeavor as applicant's invention. At the time of the invention it 
would have been obvious to a person of ordinary skill in the art to form the film of silicon 
oxide by vaporizing a solvent from said coat and then, subjecting said coat to chemical 

1 Please note that "silazane perhydride polymer" and "polysilazane" have the same chemical composition. 
For instance, Koyanagi (US Pat. No. 6,191,002 B1) in column 8, line 1 discloses the composition of the 
"silazane perhydride polymer" is [(SiH 2 NH) n ], and also, Nishiyama et al. (US 2003/0022522 A1) discloses 
the same composition in paragraph [0052] for "polysilazane." 
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reaction. The motivation for doing so, as is taught by Applicant's admitted prior art, is to 
reduce crack formation in the silicon oxide film (page 2, lines 10-12). Therefore, it would 
have been obvious to combine Sato et al. with Applicant's admitted prior art to obtain 
the invention of claim 1 . 

Claims 2-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sato 
et al. (US 2004/0106292 A1) in view of Applicant's admitted prior art, and further in view 
of Ahn (US Pat. No. 6,596,607 B2). 

Regarding claims 2-3, a further difference between the prior art and the claimed 
invention is the step of forming a silicon oxide film over the surface of the etching 
resistive mask containing silicon nitride after the formation of the device isolation trench, 
before forming the coat of silazane perhydride polymer solution, and after etching said 
silicon nitride to etch back opening edges. Ahn teaches that it is well known in the art to 
further include a silicon oxide film (109) over the surface of the etching resistive mask 
containing silicon nitride (103) (see fig. 6) after the formation of the device isolation 
trench (121) (see figs. 5-6), before forming the coat of silazane perhydride polymer 
solution (119) (see fig. 6 and col. 4, lines 20-27 and 32-35), and after etching said 
silicon nitride (103) to etch back opening edges (see fig. 5 and col. 4, lines 8-10 and 13- 
15). 

Applicant's admitted prior art, Sato et al. and Ahn are analogous art because 
they are from the same field of endeavor as applicant's invention. At the time of the 
invention it would have been obvious to a person of ordinary skill in the art to form a 
silicon oxide film over the surface of the etching resistive mask containing silicon nitride, 
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after the formation of the device isolation trench, before forming the coat of silazane 
perhydride polymer solution, and after etching said silicon nitride to etch back opening 
edges. The motivation for doing so, as is taught by Ahn, is to provide an oxide barrier 
layer, which protects the silicon nitride layer during the oxidation process of the silazane 
perhydride polymer solution (col. 4, lines 23-26). Therefore, it would have been obvious 
to combine Sato et al. with Applicant's admitted prior art to obtain the invention of claims 
2-4. 

Regarding claim 4, Ahn further teaches that the silicon oxide layer is formed by 
low pressure CVD (see col. 4, lines 20-23). 

Conclusion 

4. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Ahn et al. (US Pat. No. 6,699,799 B2 and US 2002/0168873 A1) 
discloses a mask layer containing nitride (43), an oxide layer formed by the oxidation of 
either layer (47) or layer (49), and a silicon oxide (51) formed from a silazane perhydride 
polymer solution (see figs. 5 and 11); and Nishiyama et al. (US 2003/0022522 A1) 
discloses a mask pattern containing nitride (3), a silicon oxide layer (11) deposited over 
the mask pattern (3) and a silicon oxide (8) formed from a silazane perhydride polymer 
solution (see fig. 6). 
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Correspondence 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jose R. Diaz whose telephone number is (571) 272- 
1727. The examiner can normally be reached on Monday through Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on (571) 272-1664. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




JRD 

8/26/04 



TOM THOMAS 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2800 



